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Description 

Field of the Invention 

[0001] The present invention relates to an optical fiber 
connection device and to an optical fiber connection 
method employing end to end connection of optical fib- 
ers using an optical fiber connector. 

Background of the Invention 

[0002] Conventionally, an optical fiber connector has 
a structure in which two optical fibers placed end to end 
are anchored within the same housing. 
[0003] There are alignment positioning structures for 
optical fiber connectors having such structures as (1) a 
structure wherein optical fibers are inserted end to end 
in both ends of a fine narrow tube (called a "microcap- 
illary" below), (2) a structure wherein optical fibers are 
placed together end to end in a positioning groove, and 
(3) a structure which supports the optical fibers and po- 
sitions them in the center of three fine rods or three 
minute balls. This optical fiber connector aligns a pair of 
optical fibers, places them end to end, and fastens or 
mechanically pins them into the alignment mechanism. 
[0004] However, the following problems arise in the 
above optical fiber connector when the optical fiber is 
simply anchored in a housing. 

[0005] First, because of differences in coefficient of 
thermal expansion between the housing in which the op- 
tical fibers are anchored end to end and the optical fib- 
ers, the end-to-end positioning of the optical fibers 
changes when there is a change in temperature. Thus, 
connection loss in the optical fibers becomes a problem. 
[0006] Also, in the above housing the optical fibers are 
held by an elastic body which deteriorates over time, de- 
grading its ability to hold the optical fibers. The end to 
end state of the fibers changes, and the connection loss 
fluctuates. 

[0007] Furthermore, when a means that can suppress 
fluctuation in the connection loss is installed, the struc- 
ture becomes complicated, and there is concern that 
much labor is necessary in the connecting of the optical 
fibers using this alignment positioning structure. Specif- 
ically, when such problems as breakage of a fiber in a 
fiber optical system or damage to an optical component 
occur, it is necessary that the connection work be speed- 
ily finished, and thus the development of an optical fiber 
connector which can connect optical fibers simply and 
accurately is desired. 

[0008] In response to this need, the Applicants have 
already proposed an optical connector, such as that dis- 
closed in PCT/JP96/02357 (International Application 
Number). 

[0009] When assembled, this optical fiber connector 
generally has a structure comprising a component with 
a two piece structure having the form of a rod, and a C- 
shaped spring formed in a tube having a C-shape in 



cross-section applying a clamping force to the compo- 
nents inserted therein. In the center of the components, 
there is an alignment mechanism which can position the 
adjustment of optical fibers connected end to end and 

5 longitudinally inserted in both ends of this component. 
This alignment mechanism has such structures as (1) a 
structure into which optical fibers are inserted and 
placed end to end in both ends of a microcapillary, (2) 
a structure into which optical fibers are placed together 

10 end to end in a positioning groove, and (3) a structure 
into which optical fibers are positioned in the center of 
three fine rods or three minute bowls. By securely 
clamping the optical fiber inserted in the component by 
the clamping force of the C-shaped spring, the optical 

15 fiber connector securely supports the connected state 
of the optical fibers connected end to end, and at the 
same time makes possible the extraction and switching 
of optical fibers by inserting a wedge through the open 
part of the C-shaped spring and releasing the clamping 

20 force applied to the optical fiber. 

[0010] However, because the above-described opti- 
cal connector is small, the operation of stretching open 
the C-shaped spring is difficult, and when inserting the 
optical fiber, the optical fiber must be inserted into the 

25 component while it is being stretched open. Thus, in or- 
der to optically connect the optical fibers together at the 
desired connection loss, much labor is required, and 
there is insufficient operability. In addition, if the wedge 
is inserted with too much force or if a pinching force is 

30 applied for an excessively long period of time, small de- 
formations of the components are produced, the inser- 
tion capacity of the C-shaped spring becomes uneven, 
and this will possibly influence the precision of the con- 
nection between the optical fibers in the optical fiber 

35 connector. Thus, it is necessary to pay careful attention 
to the operation. Because of this, the development of a 
special device allowing the convenient end to end con- 
necting of optical fibers in an optical fiber connector 
while not exerting an excessive lateral pressure on the 

*o component is desirable. 

[0011] In the optical connection of optical fibers to- 
gether, there are many instances when connection 
switching is necessary. For example, leaving one fiber 
in place and replacing the other fiber is frequently de- 

45 sired. Thus, as a device for the above optical fiber con- 
nector, it is desirable that connection switching be easily 
performed. 

[0012] The JP-A-53-87246 discloses an optical fiber 
connector comprising a two component structure with 

50 the components being disposed over each other and 
held against one another by a tension means, whereby 
at one end or the other end of the connector, an optical 
fiber is inserted between said components which deter- 
mining the alignment orientation of the fibres so as to 

55 be able to connect optical fibers end to end. However, 
this device does not allow to obtain a separation mem- 
ber constructed so as to be able to move along the lon- 
gitudinal direction of the components, and where the 
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components can be spread by the separation member 
at any position along the longitudinal direction of the 
components. 

[001 3] In consideration of the above, the object of the 
present invention is to provide an optical fiber connec- 
tion device and optical fiber connection method that 
makes possible easy end-to-end connection of optical 
fibers using an optical fiber connector of a type wherein 
a pair of optical fibers is inserted and connected end to 
end between components of a two piece structure. 
[0014] In addition, it is a further object of the present 
invention to provide an optical fiber connection device 
and optical fiber connection method that facilitates easy 
connection switching of optical fibers. 

Description of the Device 

[0015] The present invention is defined in claims 1 
and 8. 

[0016] In the above optical fiber connection device, 
when the optical fibers are connected, by the operation 
of an insertion mechanism, a separation member is in- 
serted between the components of the optical fiber con- 
nector supported by a support mechanism, spreading 
apart the components, and then by extracting the sep- 
aration member from the components, the optical fibers 
which have been made to lay end to end are clamped 
inside the components by tension of the tension means, 
and maintained in a connected condition. By this optical 
fiber connection device, after supporting the optical fiber 
connector by the support mechanism, simply by operat- 
ing a pressure mechanism, the operation of inserting the 
separation member into the components from a trans- 
verse direction can be performed, and the operability is 
improved. Moreover, the present invention encompass- 
es structures wherein a pressure mechanism moves the 
separation member along the longitudinal direction of 
the components by the driving force of a drive source 
using electricity, magnetism, oil pressure, etc. 
[001 7] The optical fiber connector utilizing this optical 
connector device preferably uses a sleeve-shaped 
spring whose cross-section is, for example, in the form 
of a round C or a rectangular C as a clamping means, 
and in this case, the separating member is inserted be- 
tween the components via the opening which opens in 
the side wall of these springs. Also, the optical fiber con- 
nector employs as the optical fiber positioning alignment 
means such structures as (1) a structure into which op- 
tical fibers are inserted and placed end to end in both 
ends of a microcapillary, (2) a structure in which optical 
fibers are placed together end to end in a positioning 
groove, and (3) a structure in which optical fibers are 
positioned in the center of three fine rods or three minute 
balls bowls. 

[0018] When the separating member is allowed to 
move in the longitudinal direction of the components, 
this movement adjusts the insertion position of the sep- 
arating member into the components. In this manner, an 



area is selected in which the action of the tension of the 
tension means in the components is released. That is, 
when the separation member is inserted at the position 
where the components spread apart evenly across the 
5 entire longitudinal direction, it becomes possible to ex- 
tract the optical fibers from the entire component. When 
the separation member is inserted at a position at which 
only one side of the components spreads open in the 
longitudinal direction, only the optical fiber inserted at 
10 the open longitudinal direction of the components can 
be removed. Here, the clamped state of the optical fiber 
inserted at the other longitudinal end is maintained, and 
when the optical fiber on the open side in the longitudinal 
direction is exchanged, connection switching can be 
15 easily performed. 

[0019] When using a construction having a moving 
platform which applies an urging force to the separation 
means by bringing the moving platform up to the optical 
fiber connector supported by the supporting mechanism 
20 and has a restoring mechanism which restores the po- 
sition of the moving platform, the separation member is 
inserted in the optical fiber connector supported by the 
supporting mechanism, the pressure mechanism is en- 
gaged, the moving platform is moved close to the optical 
25 fiber connector, and by this moving platform the sepa- 
ration member is pushed, and the separation member 
is inserted into the optical fiber connector. Here, if the 
urging force pushing on the moving platform is released, 
the restoring mechanism moves rapidly, and the moving 
30 platform is restored in the direction that separates it from 
the optical fiber connector. Also, in this arrangement, 
when the moving platform separates from the optical fib- 
er connector, because relative displacement between 
the moving platform and the separation member is al- 
35 lowed, even after the moving platform has moved, the 
separation member remains inserted in the component 
due to the extraction resistance, and when lateral pres- 
sure is not impinging, the opened state of the compo- 
nents is maintained. In this manner, transformation due 
40 to opening the components is prevented, the alignment 
precision of the optical fiber can be maintained over long 
periods of time, and the desired connection loss can al- 
ways be accurately obtained. This also increases the 
average life of the components. 
45 [0020] When an engagement member protruding 
from the moving platform has been inserted into the en- 
gagement hole formed in the separation member, after 
inserting the separation member into the components, 
the engagement member moves along with the moving 
50 platform at the same lime that the moving platform be- 
comes separated from the optical fiber connector. The 
distance of movement of the moving platform and the 
engagement member is within the range of the possible 
movement of separation of the engagement member in- 
55 side the engagement hole, and even after the moving 
platform has moved, the separation member remains in- 
serted in the components due to the extraction resist- 
ance from the components. In this manner, the compo- 
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nents are maintained in an opened state without appli- 
cation of lateral force. 

[0021] In addition, by separating the moving platform 
further from the optical fiber connector, the engagement 
member is engaged in the separation member, travels 
with the moving platform, is extracted from the compo- 
nents, and returns to a standby state in the original po- 
sition for the next insertion action. In this manner, the 
transition to the next component opening action is rapid, 
increasing the working efficiency. 
[0022] When using a pushing mechanism having a 
drive source, the movement of the moving platform to- 
wards and away from the supporting mechanism, or in 
both directions, is carried out by the driving power pro- 
duced by the drive source. 

[0023] When a joining mechanism for end to end 
placement is provided, by moving the clamp body sup- 
porting the optical fiber towards the support mechanism, 
the supported optical fiber is inserted into the optical fib- 
er connector. Because the clamp body supports the op- 
tical fiber on the alignment axis of the supported optical 
fiber connector, by simply moving the optical fiber to- 
wards the clamped support mechanism, an optical fiber 
can be easily inserted into the components. 
[0024] Also, in the range of movement of the clamp 
body and the supporting mechanism, it is possible to in- 
stall a guide body which guides the optica! fiber to a po- 
sition along the alignment axis of the optical fiber con- 
nector. In this manner, as the clamp body moves, the 
guide body continually supports the moving optical fiber 
on the alignment axis of the optical fiber connector, and 
thus the insertion action of the optical fiber by the move- 
ment of the clamp body proceeds smoothly. 
[0025] Even after an optical fiber is laid end to end 
with the optical fiber opposite it in the optical fiber con- 
nector, a joining mechanism continuously applies urging 
force in the direction of the opposite optical fiber until 
both end to end optical fibers are clamped into the com- 
ponents by the force of the spring means. This urging 
force can be achieved generally by two methods: (1) 
urging force on the clamp body itself in the direction of 
the supporting mechanism, and (2) bending the optical 
fiber that is supported in this clamp body and using the 
reactive force of the rigidity of the optical fiber itself. In 
this manner, an joining force is applied when the fibers 
laid end to end are joined, and between the optical fibers 
which have been joined end to end, the desired connec- 
tion loss between the optical fibers connected end to 
end can be securely obtained. 

[0026] The clamp body can also support the optical 
fibers when it is at a slight inclination from the alignment 
axis of the optical fiber connector, and in this manner, 
by the reactive force due to the rigidity of the bent optical 
fiber, the joining force can be easily obtained. When the 
guide body is installed, a capacity for maintaining the 
bending of the optical fiber is provided to the guide body. 
[0027] When provided with a suspension member, the 
optical fiber connection device of the present invention 



can be suspended on any rigid structure using this sus- 
pension member, such as the optical cables at a work 
site, improving the operability of the device at the work 
site. As a suspension member, a metallic hook, for ex- 

5 ample, is preferable. 

[0028] When an ejector mechanism is provided, after 
completion of the work, the optical fiber connector is 
ejected with the ejector mechanism, and it is released 
from the supporting mechanism. After completion of 

to connecting work, for example, when the ejection mech- 
anism is activated, the optical fiber connector can easily 
be removed from the supporting mechanism, and the 
next operation can be rapidly commenced. Because is 
it desirable that the supporting mechanism be a struc- 

15 ture supporting the precise positing of the optical con- 
nector, there are situations in which it almost completely 
surrounds the optical fiber connector, and by the instal- 
lation of the ejector mechanism, the degree of freedom 
in construction of the supporting mechanism is in- 

20 creased because concerns about lowering the operabil- 
ity of the ejection work of the optical fiber connector are 
dispelled. 

[0029] Moreover, examples of ejector mechanisms 
are (1) a lever, (2) a rack-and-pinion mechanism, and 

25 (3) a link mechanism. First, using a lever facilitates re- 
duction the size and simplifies the structure, and by in- 
stalling it adjacent to the supporting mechanism, the 
work area for removing the ejected optical fiber connec- 
tor, for example, may be made closer to the operation 

30 area of the ejector mechanism, and both activities can 
be carried out rapidly. The construction of a rack-and- 
pinion mechanism and the link mechanism improve the 
freedom of design, and it is easy to attain a large ejection 
force. 

35 [0030] According to the optical fiber connector of the 
present invention, because the components are closed 
and the optical fibers are held by a clamp while a force 
is applied end to end on both optical fibers which are 
placed end to end within the components, after blocking 

40 the components, the slate of applied force on both the 
optical fibers is maintained. In this manner, the desired 
connection loss can be ensured. Furthermore, this con- 
nection loss can be accurately maintained over a long 
period of time. Also, the present invention applying the 

45 connection activities of the optical fiber using the optical 
fiber connection device disclosed in claims 1 through 7 
will have a greatly improved effect. 
[0031] Moreover, the present invention includes end 
to end connecting of a different optical fiber inserted 

so from the opposite side on the components to the optical 
fiber inserted beforehand into the components. The op- 
tical fiber first inserted in the components can also be 
the other optical fiber remaining in the components 
when one of the pair of fibers connected end to end is 

55 removed from the components. In this manner, optical 
fiber connection switching is simplified. 
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Brief Description of the Figures 

[0032] Figs. 1 A and 1 B is a top view showing the first 
embodiment of the optical fiber connection device of the 
present invention, and in particular shows the appear- 
ance of the slide of the wedge (separating mechanism) 
in its standard position (Fig. 1A) and its condition after 
being moved (Fig. 1B). 

[0033] Fig. 2 is a diagonal view showing the optical 
fiber connecting device shown in Figs. 1A and 1B. 
[0034] Fig. 3 is a cross section diagram along the Ml 

- Ill line showing the optical fiber connecting device of 
Figs. 1A and 1B. 

[0035] Figs. 4A and 4B are a cross section diagrams 
along the IV - IV line showing the optical fiber connecting 
device of Fig. 1 A, and in particular shows the operating 
state of the engagement mechanism before engage- 
ment (Fig. 4A) and after engagement (Fig 4B). 
[0036] Figs. 5A and 5B are explanatory drawings 
showing the ejector mechanism in the optical fiber con- 
nection device of Figs. 1A and 1B showing it in the 
standard state (Fig. 5A) and the state under pressure. 
[0037] Fig. 6 is a cross section diagram along the III 

- Ill line showing the optical fiber connection device, and 
in particular shows the operating state of the pushing 
mechanism, and the condition of the push button 
pushed in to its greatest extent. 

[0038] Figs. 7A, 7B, 7C, and 7D are conceptual dia- 
grams showing the operating state of the wedge, and 
showing the initial condition (Fig. 7A), the push button 
when pushed (Fig. 7B), the push button after release of 
the urging force (Fig. 7C), and the raised push button 
(Fig. 7D). 

[0039] Fig. 8 is a cross section diagram along the III 

- Ill line, showing in particular the operating state of the 
pushing mechanism, and the state of release from the 
urging force after the push button is pushed to the preset 
depth. 

[0040] Fig. 9 is a diagonal view showing an example 
of the optical fiber connector using the optical fiber con- 
necting device of the present invention. 
[0041] Fig. 1 0 is a cross section diagram of the optical 
fiber connector shown in Fig. 9. 

[0042] Fig. 11 is a cross section diagram showing a 
different state of the ejector mechanism, showing an ex- 
ample of an ejector lever using a fulcrum. 
[0043] Fig. 12 is a wide view diagonal drawing show- 
ing a particular state of the ejector mechanism, and 
showing an example using a rack-and-pinion mecha- 
nism. 

[0044] Fig. 1 3 is a cross section diagram showing the 
structure of the ejector mechanism of Fig. 12. 
[0045] Fig. 14 is a diagonal figure showing the struc- 
ture of the ejector mechanism of Fig. 12. 
[0046] Fig. 15 is a wide view diagonal drawing show- 
ing a particular state of the ejector mechanism, and 
shows an example using a link mechanism. 
[0047] Fig. 1 6 is an enlargement diagram of the main 



8 

components showing the ejector mechanism of 
[0048] Fig. 17 is a diagonal view showing the structure 
of the ejector mechanism of Fig. 15. 

5 Preferred Embodiments of the Invention 

[0049] The present invention is explained in detail in 
reference to the figures. 

[0050] Figs. 1A, 1B, 2, 3, 4A, 4B, and 5 show an em- 

10 bodiment of the optical fiber connection device of the 
present invention. In the figures, reference numeral 1 is 
the optical fiber connector, 11 is the supporting mecha- 
nism, 20 is the wedge (separating mechanism), 30 is 
the pushing pressure mechanism, 40 is the engagement 

15 mechanism, 50 is the joining mechanism, 60 is the ejec- 
tor mechanism, and 70 is the suspension member. 
[0051] The optical fiber connector shown in Fig. 9 and 
Fig. 10 comprises components (2,2) with a two piece 
structure disposed longitudinally over one another, and 

20 a C-shaped spring 4 for pinching and anchoring the op- 
tical fiber 3 to which an pinching force (shown in Fig. 10 
by the arrow labeled X) is applied towards the optical 
fiber 3 positioned in alignment so as to be able to con- 
nect end to end between the components 2,2 

25 [0052] In this case, one or the other of the optical fib- 
ers 3,3, are inserted individually in the longitudinal di- 
rection at one end or the other, being placed end to end 
and in an aligned position. 

[0053] Also, the component 2 is formed having a 

30 guide groove 2a is the form of a V or U (shown as a V 
groove in Fig. 10) extending along its length. The optical 
fiber 3 is guided along the guide groove 2a, and accom- 
modated between components 2,2, and its alignment is 
accurately positioned. 

35 [0054] Furthermore, in component 2 and C-shaped 
spring 4, a plurality of openings 2b and openings 4a are 
formed along the longitudinal direction of the optical fib- 
er connector 1 in alignment. By this construction, from 
a direction straight along the longitudinal direction of the 

40 optical fiber connector 1 , when the wedge 5 is inserted 
into the openings 2b, 4a, the wedge 5 opposes the 
pinching force of the C-shaped spring 4, and spreads 
both of the components 2,2 apart in their direction of 
separation. In this manner, the insertion of optical fiber 

45 3 from the longitudinal direction of the optical fiber con- 
nector 1, the extraction of optical fiber 3 in the longitu- 
dinal direction of optical fiber connector 1, and the re- 
placement of optical fiber 3 can be easily accomplished. 
[0055] The supporting mechanism 11 is to support the 

50 optical fiber connector 1 in a fixed position within the 
optical connecting device 1 0, and is generally construct- 
ed from a support platform 12 and holding springs 13, 
as shown in Figs. 1A and 1B, and and 3. 
[0056] The holding springs 1 3 are mounted on the op- 

55 tical fiber connector 1. 

[0057] When the optical fiber connector 1 is mounted 
on the supporting platform 12, the holding springs 13 
are disposed at positions on both sides of the optical 
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fiber connector 1. and the upper part has a convex part 
13a facing the side of the optical fiber connector 1. 
[0058] The wedge 20, as shown for example in Fig. 3 
and Figs. 7A. 7B, 7C, and 7D, has a plurality of blades 
21 formed into a unit having ends which can be inserted 
into the opening 2b. In addition, the wedge 20 functions 
to release the inserted optical fiber 3 by spreading open 
components 2,2 in the direction of separation opposing 
the tension force of the C-shaped spring (tension 
means) when it is inserted between the components 2,2 
through the opening 2b straight along the longitudinal 
direction of the optical fiber connector 1 . 
[0059] In the wedge 20, as shown in Figs. 1 A and 1 B, 
and Fig. 3, a knob 20a is integrally anchored. Addition- 
ally, the wedge 20, between the tension plate 22 and the 
moving platform 35 (described below), is held such that 
it can freely slide in the longitudinal direction of the op- 
tical fiber connector 1. 

[0060] Furthermore, in the tension plate 22, the guide 
groove 22a for guiding the sliding of the wedge 20 in the 
longitudinal direction of optical fiber connector 1 , being 
bound by the knob 20a, is formed extending in the lon- 
gitudinal direction of optical fiber connector 1 . 
[0061] In addition, as shown in Fig. 3 and Figs. 7A and 
7B, in the wedge 20, small holes 20b with a diameter of 
about 0.9 mm are opened, and in these small holes, en- 
gagement pins 35d protruding from the moving platform 
and having a diameter of approximately 0.3 mm are in- 
serted. 

[0062] Moreover, the small holes 20b correspond to 
the engagement holes disclosed in claim 4, and the en- 
gagement pins 35d correspond to the same engage- 
ment members. 

[0063] The pushing mechanism 30, as shown in Fig. 
3, comprises a handle 31 , an axle 32, a push button 33, 
a spring 34, a moving platform 35, and a stopper 36. 
[0064] The handle 31 is a part for manually grasping 
the optical fiber connection device 1 0, and in the handle 

31, upper and lower holes 31a are formed. 

[0065] The axle 32 is constructed so as to be able to 
move vertically within the holes 31a. Down the central 
part of the axle 32, there are engagement holes 32b hav- 
ing slots 32a and long holes 32a bored at one end. 
[0066] The push button 33 is anchored to the axle 32, 
and can move in the vertical direction along with the axle 

32. In the push button 33, the axle body 33a extending 
in the same direction as the longitudinal direction of the 
optical fiber connector 1 is constructed, and further, at 
axle body 33a, a roller 33b that rotates freely around the 
axis of the axle body 33a is attached. 

[0067] The spring 34 is interposed between the push 
button 33 and the handle 31 , and its tension pushes the 
push button 33 upward with respect to the handle 31. 
[0068] The moving platform 35 can move in the direc- 
tion straight along the longitudinal direction of the optical 
fiber connector 1 , and is pushed in the upward direction 
by the tension means disposed between the moving 
platform 35 and the stopper 36 (not shown in the fig- 



10 

ures). The moving platform 35, via the plunger 35a, 
holds the wedge 20 between the moving platform 35 and 
the tension plate 22 in a freely sliding manner. In addi- 
tion, the part cooperating with the roller 33b of moving 

5 platform 35 has an inclined surface 35b. On the side sur- 
face of the moving platform 35 positioned at the lower 
part of the inclined surface 35b, a protruding part 35c 
which can engage the roller 33b is formed so as to pro- 
trude about 0.5 mm. The position of the protruding part 

10 35c is the lower end of the movement track of the roller 
33b. 

[0069] The engagement rod 41 is connected, in order, 
to the knob 41a, the axle 41b which is small enough to 
be enclosed in a long hole 32a when the axle 32 is 

15 moved vertically without interference, and a round part 
41c which is formed larger than the axle 41b, and is large 
enough to be enclosed in the engagement holes 32b. 
[0070] The spring 42 is interposed between the knob 
41a and the handle 31, and its line of tension is in the 

20 outer direction pushing the knob 41 a away from the han- 
dle 31. 

[0071] The joining mechanism 50, as shown in Fig. 2, 

is provided with the clamp body 51. 

[0072] There are two clamp bodies 51 installed on the 

25 axle 51 a at both ends longitudinally, and can slide freely 
in the longitudinal direction (in the direction 'A* in the fig- 
ure) on the longitudinal direction of axle 51a Each clamp 
body 51 clamps the optic fiber 3 by the lid 52 provided 
on its top. The clamp body 51 on the near side of the 

30 supporting mechanism 1 1 inclines so as to push against 
one end of the optical fiber 3 in the direction of the lower 
part of the support mechanism. Moreover, the structure 
in which one end of the optical fiber 3 is inclined and 
supported towards the bottom of the support mecha- 

35 nism 11 is effective when adapted in particular to con- 
nection of a multicore optical fiber, and in this case the 
action of inserting each optical fiber into the guide 
groove 2a of the optical fiber connector is simplified. In 
the connection of single core optical fiber 3, securing the 

40 operability of the insertion of an optical fiber 3 into optical 
fiber connector 1 is comparatively simple. Therefore, it 
is not necessary to use a structure in which clamp body 
51 has graded support. 

[0073] The lid 52 is attached so as to be freely sliding 
45 in the direction of arrow B at one end of the clamp body 
51. 

[0074] The ejector mechanism 60, as shown in Figs. 
2 and 5, comprises the knob member 61 and the clutch 
member 62. 

50 [0075] The knob member 61 comprises the knob 61 a, 
the draw up part 61b, and the gear 61c, and when the 
knob 61a is rotated, the knob 61a, the draw up part 61b, 
and the gear part 61c rotate in the same direction around 
the axle 61d. 

55 [0076] The clutch member 62 comprises the draw up 
part 62a and the gear part 62b, and when the knob 61a 
is rotated, the gear part 62b engages with the gear part 
61c, and thus the draw up part 62a rotates around the 
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axle 62c. 

[0077] Fig. 11 shows the different state of the ejector 
mechanism. 

[0078] In this figure, reference numeral 80 is the ejec- 
tor lever, and by pushing down (towards the lower part 
of Fig. 11) the operation rod 81 which protrudes from the 
optical fiber connection device 1 0, it revolves around the 
pivot axle 82. The acting part 83 inserted below the sup- 
porting platform 12 passes through a slit (not shown) 
formed in the support platform 12 and protrudes out of 
the upper part of the optical fiber connector 1 on the sup- 
port platform 12. With this protruding structure, scaling 
down the size and lowering the cost is easy because the 
arrangement is very simple. Also, both ejector mecha- 
nisms disclosed in Figs. 5 and 11 are operated close to 
the support mechanism, and thus the ejector action of 
the optical connector and grabbing of the optical fiber 
connector can be done at the same time with the same 
hand, improving operability. 

[0079] Figs. 12 to 14 show an example of the ejector 
mechanism using a rack and pinion mechanism. 
[0080] In this ejector mechanism, by rotating in the M 
direction the lever 84 shown in the Fig. 12, as shown in 
Fig. 13, the ejector arms 85, which is built in the optical 
fiber connection device and can be raised, are raised 
and the optical fiber connector 1 is ejected. The rota- 
tional torque of lever 84 moves the rod-shaped rack 86 
installed on the bottom of the optical fiber connection 
device in the direction of the arrow M in Figs. 1 3 and 14, 
and by the rotation of the pinion 87 engaging the rack 
86, the ejector arm 85 engaging this pinion 87 is raised. 
Because the rack and pinion mechanism can function 
as an accelerator using this ejector mechanism, even 
when the support force impinging on the optical fiber 
connector 1 in the support mechanism 11 is increased, 
the ejecting action of the optical fiber connector 1 can 
be satisfactorily maintained, and the precision of the po- 
sitioning and stability of the support mechanism can be 
improved. Also, by using a rod-shaped rack 86, the level 
of freedom of the design position of lever 84 is high. For 
example, as shown in Fig. 12, when the lever 84 is dis- 
posed adjacent to the push button 33, the operability is 
improved. 

[0081] Figs. 15 to 17 show an example of an ejector 
mechanism using a link mechanism. 
[0082] In the ejector mechanism, as shown in Figs. 
15 and 16, when the lever 88 disposed adjacent to the 
push button 33 is rotated in the direction of arrow N, by 
the rotating of the lever 88 around the pivot axle 89, link 
90 is drawn in the direction of the N arrow in Fig. 16, and 
the rotating bracket 91 rotates around the axle 92. In 
this manner, the ejector arms 93 anchored to the axle 
92, as shown in Fig. 17, are raised (upper part of Fig. 
17) through a slit (not shown) from the lower position of 
supporting platform 12 to the position of an imaginary 
line, and upwardly eject the optical fiber connector 1. 
With this ejector mechanism, there is no influence on 
the design of the optical fiber connecting device be- 



cause by using link 90 the setting position of lever 88 
can be freely raised, and at the same time the freedom 
of design alteration as a whole is high, and it can be 
easily incorporated. 

5 [0083] The suspension member 70 has a end curved 
in an approximately J shape, and from this end, the 
whole optical fiber connection device 10 can be sus- 
pended on something else. Additionally, the suspension 
member 70 rotates freely in the direction of C shown in 

10 the figure, so when it is not in use, it can be stored 
against the side of handle 31 . 

First Connection Example 

75 [0084] Next, a method of connecting optical fibers 3 
end to end using the optical fiber connector I when using 
an optical fiber connection device having the above-de- 
scribed construction will be described. 
[0085] Here, this will be explained in the case of newly 

20 optically connecting two optical fibers using the optical 
fiber connector 1. 

[0086] When connecting end to end, first the optical 
fiber connector 1 is mounted on the support platform 12. 
[0087] At this time, the optical fiber connector 1 is held 
25 securely and firmly between the convex parts 13a, 13a 
of the holding springs 13,13. 

[0088] Next, the wedge 20 is moved to its predeter- 
mined position. Here, first because two optical fibers 3,3 
are newly inserted from both sides longitudinally, the 
30 wedge 20 is set in the standard position shown in Fig. 
1A. 

[0089] Then, the push button 33 is pushed in the 

downward direction in the figure. 

[0090] Next, as shown in Fig. 6, the push button 33 

35 and the axle 32 are moved in the downward direction in 
the figure in reaction to the tension of spring 34. In this 
manner, while the roller 33b rotates catching on the pro- 
truding part 35c, and opposing the tension of the tension 
means (not shown in the figure), the moving platform 35 

40 is pushed in the leftward direction in the figure. When 
the moving platform 35 is pushed, the wedge 20 is in- 
serted between the components 2,2 through the open- 
ing part 2b from the direction straight along the longitu- 
dinal direction of the optical fiber connector 1, and op- 
posing the tension of the C-shaped spring 4, the com- 
ponents 2,2 are spread apart in the direction of separa- 
tion. 

[0091] In this case, as shown in Fig. 7A, initially, be- 
tween the wedge 20 and the moving platform 35, there 

so is about a 0.5 mm clearance therebetween, but the 
blade part 21 of the wedge 20 makes contact with the 
components 2,2 of the optical fiber connector 1, and 
starts to press into it, as shown in Fig. 78, the moving 
platform 35, as a result of continuously advancing while 

55 sliding towards the wedge 20, eliminates the clearance, 
and finally the forward advance of the moving platform 
35 cooperates with wedge 20, and pushing the wedge 
20, it is pressed between the components 2,2. 
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[0092] Further, in this case, when the push button 33 
is pushed into its predetermined position, as shown in 
Fig. 4B, the round part 41c is drawn into the engagement 
holes 32b by the tension of the spring 42. That is, the 
round part 32c is engaged with the engagement holes 
32b. and thus the vertical movement of the push button 
33 and the axle 32 is blocked. 

[0093] However, at this time, the round part 41c en- 
gages with the engagement holes 32b when the push 
button 33 has been pushed to its lowest position and the 
axle 32 is slightly raised, accompanying the raising of 
the axle 32, the push button 33 is slightly raised. As a 
result, as shown in Fig. 8, because the roller 33 goes off 
the protruding part 35c and engages with a part other 
than the protruding part 35c of the moving platform 35, 
by the action of the tension means (not shown in the 
figure), the moving platform 35 moves towards the right 
side of the figure just enough to engage roughly the di- 
mensions of the protrusion of the protruding part 35c. 
Because the wedge 20 can slide in the direction of the 
movement of moving platform 35, as is shown in Figs. 
7 and 8, even when the moving platform 35 moves, be- 
cause the wedge 20 does not change its state of inser- 
tion between components 2,2 due to the resistance to 
extraction from between components 2,2 by the force of 
the clamp, the engagement pin 35d moves up to the 
small holes 20b due to the movement of the moving plat- 
form 35, and a clearance between the wedge 20 and 
the moving platform 35 is again formed. 
[0094] Moreover, at this time, the protruding part 35c 
functions as the restoring mechanism as disclosed in 
Claim 3. 

[0095] In this state, the optical fibers 3,3 are inserted 
into the optical fiber connector 1 from both ends longi- 
tudinally guided by the clamp bodies 51 ,51 . At this time, 
the clamp body 51 slides longitudinally (in direction A in 
Fig. 2) in the direction of the axle 51a, and the end to 
end force between the optical fibers 3,3 is increased. 
[0096] Additionally, in Fig. 4B, opposing the tension 
of the spring 42, the knob 41a is moved to the right in 
the figure. 

[0097] This being done, the round part 41c protrudes 
from the engagement holes 32b, and the round part 41c 
is released from the engagement to the engagement 
holes 32b, the push button 33 and the axle 32 are 
pushed up by the tension of the spring 34, and in this 
manner, moves from the state shown in Fig. 3 from Fig. 
8. That is, as shown in Fig. 7D, the moving platform 35 
is restored by a tension means (not shown) to a position 
separated from the optical fiber connector 1, the wedge 
20 is caught on the engagement pin 35d, and by starting 
to move along with the moving platform 35, the optical 
fiber connector 1 is extracted, and the optical fibers 3,3 
are clamped by the C-shaped spring 4 in a state of align- 
ment and are end to end. 

[0098] After this, as shown in Fig. 5B, the knob 61a of 
the knob member 61 is rotated. 

[0099] This being done, by the engagement of gears 
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61c and 62b, the draw up parts 61b and 62a are drawn 
up together, and by the pin (not shown) extending to- 
wards the inside of the figure from the holes 61 e and 
62d, the optical fiber connector 1 is pushed up, raised 
5 out of the optical fiber connecting device 10, and taken 
out. 

[0100] In the above manner, the end to end connec- 
tion of the optical fiber 3 using the optical connector 1 
when employing the optica! fiber connection device 10 
10 js complete. 

[0101] As explained above, in the end to end connec- 
tion of optical fiber 3 using the optical fiber connector 1 
when employing the optical fiber connection device of 
the present invention, the following effects are obtained: 

15 

1. By the support mechanism 30, optical connector 
1 is securely supported in the optical fiber connec- 
tion device 10. 

2. By the pushing mechanism 30, the wedge 20 is 
20 inserted easily and securely between the compo- 
nents 2,2 of the optical fiber connector 1 , and op- 
posing the pinching force of the C-shaped spring 4, 
components 2,2 can be easily spread apart. 

3. By the engagement mechanism 40, the state of 
25 the wedge 20 being inserted and the components 

2,2 being spread apart can be easily maintained. 

4. By the joining mechanism 50, the end to end force 
between the optical fibers 3,3 can be easily in- 
creased. 

30 5. By the ejector mechanism 60, the optical fiber 
connector I can be easily ejected from the optical 
fiber connecting device. 

6. By the suspension member 70, the entire optica! 
fiber connection device 10 can be suspended from 

35 another structure. This is particularly effective when 
the connection work is carried out at a high place, 
for example, at the top of a telephone pole. 

7. When inserting the wedge 20, after pushing the 
push button 33 once to the predetermined depth, 

40 because by simply releasing the urging force of the 
push button 33, the moving platform on which the 
pinching action of has been completed automatical- 
ly retracts, the component 2 can be maintained in 
an open state without any lateral pressure. In this 

45 manner, there is no need to worry that small distor- 
tions will develop in the component 2 or that the C- 
shaped spring will weaken, and the precision of the 
end to end connection of the optical fibers 3 is in- 
creased, and the desired connection loss is accu- 

50 rately obtained. 

Second Connection Example 

[0102] In the following, another method in which opti- 
55 cal fibers are connected end to end using the optical fib- 
er connector 1 when using an optical fiber connection 
device 10 having the above-described construction will 
be described. 
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[01 03] Hereinbelow, an example of switching only one 
of the optical fibers 3 when two optical fibers 3,3 are 
already connected in the optical fiber connector 1, that 
is, a "switching connection", will be explained. 
[0104] When making an end to end connection, first, 
the optical fiber connector 1 in which the two optical fib- 
ers 3,3 are already connected is mounted on the support 
platform 12. 

[0105] At that time, the optical fiber connector 1 is se- 
curely and firmly held, as in the above first connection 
example. 

[0106] Next, wedge 20 is moved to its predetermined 
position. Here, we will suppose that the one optical fiber 
that will be switched is the one positioned in the right 
side of the figure. In this case, as shown in Fig. 1B, the 
wedge 20 is slid towards the left side in the figure, and 
among the 4 openings 2b of the optical fiber connector 
1, the right three are disposed to correspond with the 
blade body 21 of the wedge 20. 

[0107] Then, the push button is pushed in the down- 
ward direction in the figure. 

[01 08] At this time, as shown in Fig. 6, the push button 
33 and the axle 32 move downward, and furthermore, 
the moving platform 35 is pushed in the leftward direc- 
tion, the wedge 20 is inserted between the components 
2,2 by the openings 2b from the direction straight along 
the longitudinal direction of the optical fiber connector 
1. This is the same as in the above-described first con- 
nection example. 

[0109] However, in the present connection example, 
because wedge 20 is disposed to correspond to the right 
three openings from among the four openings of the op- 
tical fiber connector 1 , the insertion of the wedge 20 only 
involves the right three openings 2b. Thus, the pinching 
force is released only in the above described one optical 
fiber which will be switched, while on the other optical 
fiber, the pinching force is not released, and of course 
remains inserted due to the C-shaped spring 4. 
[01 1 0] Additionally, in this case, when the push button 
33 is pushed up to its predetermined position, as shown 
in Fig. 4B, due to the engaging of the round part 41c and 
the engagement holes 32b, the plush button 33 and the 
axle 32 are blocked from moving vertically. This is the 
same as in the above-described first connection exam- 
ple. 

[0111] In this state, first, the above-mentioned optical 
fiber on which the pinching force has been released is 
removed. Next, the new optical fiber to be inserted in 
the replacement is guided by clamp body 51 , and insert- 
ed into the optical fiber connector 1 longitudinally. 
[01 1 2] At this time, clamp body 51 is slid longitudinal- 
ly, (direction A in the figure), and the end to end force 
on the optical fibers 3,3 is increased. This is the same 
as the above-described first connection example. 
[0113] Additionally, in Fig. 4B, the knob 41 a is moved 
to the left in the figure in opposition to the tension of the 
spring 42. 

[0114] At this time, the engagement between the 



round part 41c and the engagement holes 32b is re- 
leased, and the push button 33 and the axle 32 are 
moved upward due to the tension of the spring 34. Fur- 
ther, the wedge 20 is extracted from the optical fiber con- 
5 nector 1, and both optical fibers 3,3 aligned end to end 
are clamped by the C-shaped spring 4. This is the same 
as the above-described first connection example. 
[0115] Next, as shown in Figs. 5A and 5B, the knob 
61a of the knob member 61 is rotated, and the optical 
io fiber connector 1 is ejected out of the optical fiber con- 
nection device and removed. This is the same as the 
above-described first connection example. 
[0116] By the above steps, the "connection switching" 
of the optical fiber 3 using the optical fiber connector 1 
15 when using the optical fiber connection device 10 is 
complete. 

[0117] Moreover, in this connection switching work as 
well, the movement of wedge 20 corresponding to the 
operation of the push button 33 is the same as in the 
above-described first connection example. 
[0118] As is clear from the above description, in the 
present connection example, the same effect as that ob- 
tained by the first connection example can be attained. 
[0119] In addition, because wedge 20 is constructed 
so as to be able to slide in the longitudinal direction of 
the optical fiber connector 1, it is possible to select the 
position in the direction depending on the area in the 
longitudinal direction of component 2 which should be 
spread out, and thus, releasing the insertion of only one 
optical fiber while maintaining the insertion of the other 
optical fiber as-is can be performed. That is, when ap- 
plying the connection switching of optical fibers, there is 
no influence at all on the other optical fiber which will 
not be replaced, and it is possible to switch only the op- 
tical fiber on one side. Thus it can be adapted conven- 
iently to optical fiber connection replacement. 
[0120] Moreover, the present invention is not limited 
to the above-described embodiments, but even when 
the following alterations are made, it still naturally lies 
within the conception of the present invention: 

a) In place of the optical fiber connector I applied in 
the optical fiber connection device 1 0, an optical fib- 
er connector with design alterations in the number 
of openings, the overall shape, size, and diameter 
can be employed. 

In this case, the optical fiber connection de- 
vice 10 naturally requires design alterations coordi- 
nated with those of the optical fiber connector. 

b) In the second connection example, instead of the 
optical fiber to be switched being on the right-hand 
side of the figure, it may be on the left-hand side of 
the figure. 

c) In the second connection example, when the op- 
tical fiber on the right-hand side of the figure is 
switched, instead of the wedge 20 being disposed 
corresponding to the right three openings among 
the four openings 2b of the optical fiber connector 
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1 , it will be disposed corresponding to the right two 
openings 2b. 

This is exactly the same if the optical fiber to be 
switched is on the left-hand side of the figure. 

d) In place of the support mechanism, a support 
mechanism of another arbitrary shape having the 
same function can be used. 

e) In place of the wedge 20 with the shape shown 
in the figures, a wedge with another arbitrary shape 
having the same function can be used. 

f) In place of the pushing mechanism, a pushing 
mechanism of another arbitrary shape having the 
same function can be used. 

g) In place of engagement mechanism 40, an en- 
gagement mechanism of another arbitrary shape 
having the same function can be used. 

h) In place of the end to end mechanism 50, an end 
to end mechanism of another arbitrary shape hav- 
ing the same function can be used. 

i) In place of the ejection mechanism 60, an ejection 
mechanism of another arbitrary shape having the 
same function can be used. 

j) In place of the suspension member 70 with the 
shape shown in the figures, a suspension member 
of another arbitrary shape having the same function 
can be used. Alternatively, the suspension member 
can be omitted. 

k) In place of the engagement pins 35d, engage- 
ment pins of another arbitrary shape having the 
same function can be used. 

i) The restoring of the wedge 20 inserted in compo- 
nent 2 can be performed by a specially installed 
wedge restoration mechanism in place of the en- 
gagement pins 35d. 

Claims 

1. An optical fiber connection device (10) to connect 
optical fibers end to end, using an optical fiber con- 
nector (1) which has components (2) with a two 
piece structure, the pieces being disposed one over 
the other and held against one another by a spring 
means (4) and at opposed ends a respective optical 
fiber (3, 3) is inserted between said pieces which 
determe the fiber alignment position so as to con- 
nect said optical fibers end to end, characterized 
in that it comprises : 

a support mechanism (11) supporting said op- 
tical fiber connector ; 

a separation member (20) arranged in the de- 
vice to be movable along the fibers and for re- 
leasing said optical fibers by diverging said 
pieces against the bias of said spring means 
when inserted between said pieces from a 
transverse direction at a selected location 
along the longitudinal direction of said optical 



connector ; and 

a pushing device (30) to urge said separation 
member between said pieces by applying an 
urging force in the direction of the optical con- 
5 nector to said separator. 

2. An optical fiber connection device according to 
claim 1, characterized in that the separator mem- 
ber can be moved manually along the fibers by a 

10 knob (20a) protruding from the separator member. 

3. An optical connection device according to claim 1, 
characterized in that it comprises : a moving plat- 
form (35) wherein said pushing device is installed 

15 so that it can freely approach and move away from 
the optical fiber connector and apply an urging force 
to the separator member when it is adjacent to the 
optical fiber connector, and a restoration device 
(35c) which restores the separation between the 

20 moving platform and the optical fiber connector, at 
the same time releasing the urging force of the 
pushing device and prevents movement of the sep- 
aration device contrary to the movement of the mov- 
ing platform when the moving platform is moved 

25 away from the optical fiber connector. 

4. An optical connection device according to claim 3, 
characterized by an engagement members (35d) 
protruding from the moving platform and engaging 

30 engagement holes (20b) formed in the separation 
member whereby the moving platform is able to be 
moved relatively to the separator member within a 
range determined by the clearance between the en- 
gagement holes and engagement members when 

35 the moving platform moves away from the optical 
fiber connector. 

5. An optical fiber connection device according to 
claim 1 , comprising a holding device which supports 

40 an optical fiber inserted in the optical connector said 
holding device being located to the side of the sup- 
port mechanism on the aligning axis in the optical 
fiber connector, and said holding device is provided 
with a clamp body (51) which inserts and removes 

45 the optical fiber along said alignment axis. 

6. An optical fiber connection device according to 
claim 1, characterized in that it comprises a sus- 
pension member (70) for suspending said optical 

so fiber connection device from an immobile structure. 

7. An optical fiber connecting device according to 
claim 1, characterized in that said support mech- 
anism is freely detachable from the optical fiber con- 

55 nector, and can eject the optical fiber connector 
from the support mechanism. 

8. An optical fiber connecting method characterized 



10 



19 



EP 0 874 253 B1 



20 



by: 

a first step in which an optical fiber connector 
(1) is supported in a connection device said 
connector including a two piece structure dis- 
posed longitudinally one over the other and 
held against each other by spring means (4), 
and at opposite ends a respective fiber (3, 3) 
being inserted between said pieces which po- 
sition said optical fibers in alignment for end to 
end connection; 

a second step in which the two pieces are di- 
verged by a separation member (20) arranged 
in said connection device so as to be able to 
move along the longitudinal direction of the fib- 
ers to a selected location where it is inserted 
between the pieces; 

a third step in which optical fibers are inserted 
from the opposite ends of the open connector 
whereby the optical fibers are joined end to 
end ; and 

a fourth step in which the separation member 
is extracted from the pieces while an end to end 
force is applied to the optical fibers so as to urge 
them together while the tension spring means 
clamps the optical fibers within the compo- 
nents. 



Patentanspruche 

1. Lichtwellenleiter-Verbindungsvorrichtung (10) zum 
Verbinden von optischen Lichtwellenleiter mit den 
Enden aneinander unter Benutzung eines Lichtwel- 
lenleiter- Verbinders (1), der Komponenten (2) mit 
zweiteiligem Aufbau hat, wobei die Teile ubereinan- 
der angeordnet und gegeneinander durch Feder- 
mittel (4) gehatten sind und an entgegengesetzten 
Enden jeweils ein Lichtwellenleiter (3, 3) zwischen 
den Teilen eingefugt ist, welche die Lichtwellentei- 
ter-Ausrichtungsposition bestimmen, so daft die 
Lichtwellenleiter mit den Enden aneinander verbun- 
den sind, 

dadurch gekennzeichnet, daft sie umfaftt: 

einen Stutzmechanismus (11), der den Licht- 
wellenleiter-Verbinder tragt; 
ein Trennungsglied (20), das in der Vorrichtung 
so angeordnet ist, daft es entlang den Lichtwel- 
lenleitern beweglich ist, und zum Freigeben der 
Lichtwellenleiter durch Auseinandertreiben der 
Teile entgegen der Vorspannung der Federmit- 
tel, wenn es zwischen die Teile aus einer Quer- 
richtung an einem ausgewahlten Ort entlang 
der Langsrichtung des Lichtwellenleiter-Ver- 
binders eingefugt wird; und 
eine Stoftvorrichtung (30), urn das Trennungs- 
glied zwischen die Teile zu treiben, indem eine 



Treibkraft in Richtung des Lichtwelienleiters auf 
das Trennungsglied ausgeubt wird. 

2. Lichtwellenleiter-Verbindungsvorrichtung nach An- 
5 spruch 1, dadurch gekennzeichnet, daft das Tren- 

nungsglied von Hand entlang den Lichtwellenlei- 
tern durch einen Knopf (20a) bewegt werden kann, 
der aus dem Trennungsglied vorspringt. 

10 3. Lichtwellenleiter-Verbindungsvorrichtung nach An- 
spruch 1, dadurch gekennzeichnet, daft sie um- 
faftt: eine bewegliche Plattform (35), in welcher die 
Stoftvorrichtung angebracht ist, so daft sie sich an 
den Lichtwellenleiter-Verbinder frei annahern und 

15 davon wegbewegen und eine Treibkraft auf das 
Trennungsglied ausuben kann, wenn es am Licht- 
wellenleiter-Verbinder anliegt, und eine Ruckstell- 
vorrichtung (35c), wetche die Trennung zwischen 
der beweglichen Plattform und dem Lichtwellenlei- 

20 ter-Verbinder wiederhersteilt, wobei gleichzeitig die 
Treibkraft der Stoftvorrichtung aufgehoben wird. 
und die Bewegung der Trennungsvorrichtung ent- 
gegen zur Bewegung der beweglichen Plattform 
verhindert, wenn die bewegliche Plattform vom 

25 Lichtwellenleiter-Verbinder wegbewegt wird. 

4. Lichtwellenleiter-Verbindungsvorrichtung nach An- 
spruch 3, gekennzeichnet durch Eingriffselemen- 
te (35d), die aus der beweglichen Plattform vorste- 

30 hen und in Eingriffslocher (20b) eingreifen, die im 
Trennungsglied gebildet sind, wodurch die beweg- 
liche Plattform dazu imstande ist, relativ zum Tren- 
nungsglied innerhalb eines durch den Zwischen- 
raum zwischen den Eingriffslochern und Eingriffs- 

35 gliedern bestimmten Bereiches bewegt zu werden, 
wenn sich die bewegliche Plattform vom Lichtwel- 
lenleiter-Verbinder wegbewegt. 

5. Lichtwellenleiter-Verbindungsvorrichtung nach An- 
40 spruch 1, umfassend eine Haltevorrichtung, die ei- 
nen in den Lichtwellenleiter-Verbinder eingefugten 
Lichtwellenleiter tragt, wobei die Haltevorrichtung 
seitlich des Stutzmechanismus auf der Fluchtachse 
des Lichtwellenleiter- Verbinders angeordnet ist und 

45 wobei die Haltevorrichtung mit einem Ktemmkorper 
(51) versehen ist, der den Lichtwellenleiter entlang 
der Fluchtachse einfugt und entfernt. 

6. Lichtwellenleiter-Verbindungsvorrichtung nach An- 
50 spruch 1, dadurch gekennzeichnet, daft sie ein 

Aufhangungsglied (70) zum Aufhangen der Licht- 
wellenleiter-Verbindungsvorrichtung an einem un- 
beweglichen Aufbau enthalt. 

55 7. Lichtwellenleiter-Verbindungsvorrichtung nach An- 
spruch 1, dadurch gekennzeichnet, daft der 
Stutzmechanismus aus dem Lichtwellenleiter-Ver- 
binder frei abnehmbar ist und den Lichtwellenleiter- 
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Verbinder aus dem Stutzmechanismus auswerfen 
kann. 

8. Lichtwellenleiter-Verbindungsverfahren, gekenn- 
zeichnet durch: 

einen ersten Schritt, bei dem ein Lichtwellen- 
leiter- Verbinder (1) in einer Verbindungsvor- 
richtung gestutzt wird, wobei der Verbinder ei- 
nen Aufbau aus zwei Teilen aufweist, die der 
Lange nach ubereinander angeordnet und 
durch Federmittel (4) gegeneinander gehalten 
werden, und an entgegengesetzten Enden Je- 
wells ein Lichtwellenleiter (3, 3) zwischen den 
Teilen eingefugt wird, welche die Lichtwellen- 
leiter fluchtend fur eine Verbindung mit den En- 
den aneinander anordnen; 
einen zweiten Schritt, bei dem die beiden Teile 
durch ein Trennungsglied (20) auseinander 
getrieben werden, das in der Verbindungsvor- 
richtung so angeordnet ist, dafi es dazu imstan- 
de ist. sich entlang der Langsrichtung der Licht- 
wellenleiter zu einem ausgewahlten Ort zu be- 
wegen, an dem es zwischen die Teile eingefugt 
wird; 

einen dritten Schritt, bei dem Lichtwellenleiter 
von den entgegengesetzten Enden des offe- 
nen Verbinders eingefugt werden, wodurch die 
Lichtwellenleiter mit den Enden aneinander 
verbunden werden; und 

einen vierten Schritt, bei dem das Trennungs- 
glied aus den Teilen herausgezogen wird, wah- 
rend eine Ende-an-Ende-Kraft den Lichtwellen- 
leitern zugefuhrt wird, so daft diese zusammen- 
getrieben werden, wahrend die Spannungsfe- 
dermittel die Lichtwellenleiter innerhalb der 
Komponenten festklemmen. 

Revendications 

1. Un dispositif de connexion de fibres optiques (10) 
pour relier des fibres optiques bout a bout utilisant 
un connecteur de fibres optiques (1) qui comporte 
des composants (2) avec une structure a deux par- 
ties, les parties etant disposees Tune sur I'autre et 
maintenues Tune contre I'autre par un moyen elas- 
tique (4) et sur les extremites opposees une fibre 
optique respective (3, 3) est inseree entre lesdites 
parties qui determinent la position d'alignement des 
fibres afin de relier lesdites fibres optiques bout a 
bout, caracterise en ce qu'il comprend : 

un mecanisme de support (11 ) supportant ledit 
connecteur de fibres optiques ; 
un element de separation (20) agence dans le 
dispositif pour etre mobile le long des fibres et 
pour liberer lesdites fibres optiques en deviant 
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lesdites parties vis a vis de la poussee dudit 
moyen elastique lorsqu'il est insere entre lesdi- 
tes parties depuis une direction transversale en 
un emplacement choisi le long de la direction 
5 longitudinale dudit connecteur optique ; et 

un dispositif de poussee (30) pour pousser ledit 
element de separation entre lesdites parties en 
appliquant une force de poussee dans la direc- 
tion du connecteur optique audit separateur. 

10 

2. Un dispositif de connexion de fibres optiques selon 
la revendication 1 , caracterise en ce que ('element 
de separation peut etre deplace manuellement le 
long des fibres par un bouton (20a) faisant saillie a 

15 partir de I'element de separation. 

3. Un dispositif de connexion optique selon la reven- 
dication 1, caracterise en ce qu'il comprend : une 
plate-forme mobile (35) dans laquelle ledit dispositif 

20 de poussee est installe de sorte qu'il peut s'appro- 
cher librement et se deplacer a distance du dispo- 
sitif de connexion de fibres optiques et appliquer 
une force de poussee a I'element de separation 
lorsqu'il est contigu au dispositif de connexion de 
25 fibres optiques et un dispositif de retablissement 
(35c) qui retablit la separation entre la plate-forme 
mobile et le dispositif de connexion de fibres opti- 
ques en liberant en meme temps la force de pous- 
see du dispositif de poussee et empeche le mouve- 
30 ment du dispositif de separation contraire au mou- 
vement de la plate-forme mobile lorsque la plate- 
forme mobile est deplacee a distance du dispositif 
de connexion de fibres optiques. 

35 4. Un dispositif de connexion optique selon la reven- 
dication 3, caracterise par des elements de prise 
(35d) faisant saillie de la plate-forme mobile et ve- 
nant en prise avec des trous (20b) formes dans 
('element de separation si bien que la plate-forme 
«o mobile est capable d'etre deplacee par rapport a 
I'element de separation selon une gamme prede- 
terminee par te jeu entre les trous et les elements 
de prise lorsque la plate-forme mobile se deplace a 
distance du dispositif de connexion de fibres opti- 
cs ques. 

5. Un dispositif de connexion de fibres optiques selon 
la revendication 1, comprenant un dispositif de 
maintien qui supporte une fibre optique inseree 

so dans le dispositif de connexion de fibres optiques, 
ledit dispositif de maintien etant situe sur !e cote du 
mecanisme de support sur I'axe d'alignement dans 
le dispositif de connexion de fibres optiques et ledit 
dispositif de maintien est prevu avec un corps de 

55 serrage (51) qui insere et retire la fibre optique le 

long dudit axe d'alignement. 

6. Un dispositif de connexion de fibres optiques selon 
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la revendication 1, caracterise en ce qu'il com- 
prend un element de suspension (70) pour suspen- 
dre ledit dispositif de connexion de fibres optiques 
a partir d'une structure immobile. 

5 

Un dispositif de connexion de fibres optiques selon 
la revendication 1 , caracterise en ce que ledit me- 
canisme de support est librement detachable a par- 
tir du dispositif de connexion de fibres optiques et 
peut ejecter le connecteur de fibres optiques du me- ? o 
canisme de support. 



Un procede de connexion de fibres optiques carac- 
terise par : 

15 

une premiere etape dans laquelle un connec- 
teur de fibres optiques (1 ) est supporte dans un 
dispositif de connexion, ledit dispositif de con- 
nexion comprenant une structure a deux par- 
ties disposees longitudinalement Tune sur 20 
Tautre et maintenues Tune contre I'autre par un 
moyen elastique (4) et aux extremites oppo- 
sees une fibre respective (3, 3) est inseree en- 
tre lesdites parties qui positionnent lesdites fi- 
bres optiques a I'atignement pour la connexion 25 
bout a bout ; 

une deuxieme etape dans laquelle les deux 
parties sont deviees par un element de sepa- 
ration (20) dispose dans ledit dispositif de con- 
nexion de facon a etre apte a se deplacer le 30 
long de la direction longitudinale des fibres vers 
un emplacement choisi ou il est insere entre les 
parties ; 

une troisieme etape dans laquelle les fibres op- 
tiques sont inserees depuis les extremites op- 35 
posees du dispositif de connexion ouvert si 
bien que les fibres optiques sont reunies bout 
a bout et 

une quatrieme etape dans laquelle ('element de 
separation est extrait des parties tandis qu'une *o 
force bout a bout est appliquee aux fibres opti- 
ques afin de les pousser conjointement tandis 
que le moyen elastique serre les fibres optiques 
dans les composants. 
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FIG. 1 A 
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FIG. 1 B 
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FIG. 3 
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FIG.4A 
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FIG.6 
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FIG.8 
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FIG. 10 
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FIG. 11 
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FIG. 17 
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